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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] With the pressure of the fuel injection tip which injects a fuel to a combustion chamber, 
and the fuel supplied in ******** In the fuel injection equipment of the internal combustion 
engine having the fuel injection valve which the elasticity of the 1st spring is resisted [ fuel 
injection valve ], and it opens [ fuel injection valve ] and makes a combustion chamber inject the 
fuel in said ******** from said fuel nozzle hole The fluid nozzle hole prepared in the perimeter 
of said fuel nozzle hole, this fluid nozzle hole, and fluid **** opened for free passage, It is 
installed possible [ closing motion of between the fluid supply way which supplies fluids, such as 
air and water, to this fluid ****, and said fluid **** and fluid nozzle hole ]. The fluid injection 
valve by which open actuation is carried out according to open actuation of a fuel injection valve 
in contact with this fuel injection valve in the valve-opening actuation process of said fuel 
injection valve, Have the 2nd spring which energizes this fluid injection valve in the closed 
direction, and said fluid injection valve resists the elasticity of said 2nd spring, and opens later 
than [ predetermined time ] the ******** term of said fuel injection valve. The fuel injection 
equipment of the internal combustion engine characterized by said combustion chamber 
constituting the fluid in said fluid **** from said fluid nozzle hole possible [ injection ]. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi^ejje?u=http%3A%2F%2Fwww4.ipdl.nci... 05/06/29 



CLAIMS 



JP.11-030164,A [DETAILED DESCRIPTION] ^ 1/4 



'i 




* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel injection equipment of the direct 
injection internal combustion engine which injects a direct fuel to the combustion chamber 
prepared in the top face of a piston. 
[0002] 

[Description of the Prior Art] Drawing of longitudinal section where drawin g 2 - drawin g 3 show 
the structure of the circumference of the combustion chamber of the direct injection Diesel 
engine of the format which injects a direct fuel from a fuel injection valve to a combustion 
chamber, and drawin g 2 meets a cylinder center line, and drawin g 3 are the top views of a 
combustion chamber. As for 2, in draw in g 2 - drawing 3 , a piston and 3 are the combustion 
chambers where the cylinder head and 25 were formed in the cylinder and 1 was formed in the 
center of a crowning of this piston 2. 4 is the fuel injection valve of the many nozzle holes 
attached in said cylinder head 3, is prepared in the upper part of the center of abbreviation of 
said combustion chamber 1, and injects a fuel in this combustion chamber 1. 
[0003] In the time of operation of this conventional direct injection Diesel engine, a fuel is 
injected from a fuel injection valve 4 in the air in the combustion chamber 1 compressed into the 
high-pressure elevated temperature by this piston 2 [ near the compression stroke termination 
of a piston 2 ]. The fuel spray 5 by this injection can blow off from said injection valve 4 to a 
radial, and is closed and atomized, mixing with the air in a combustion chamber 1, it progresses 
and self-ignition combustion of it is carried out. 
[0004] I ^ 

[Problem(s) to be Solved by the Invention] In the time of operation of the direct injection Diesel 
engine concerning the conventional technique shown in drawin g 2 - drawin g 3 The fuel spray 5 
injected from the combustion injection valve 4 progresses introducing the perimeter air in a 
combustion chamber 1 from the early stages of injection, and usually starts combustion near the 
stoichiometric-mixture ratio. Thus, if the rate of the field which starts combustion near the 
stoichiometric-mixture ratio is high, combustion gas serves as an elevated temperature and 
causes abundant generating of nitrogen oxides (NOx). 

[0005] it is alike, and as a space-time-property of NOx generated in the appropriate field which 
starts combustion near [ above ] the stoichiometric-mixture ratio, it exists in the field of a side 
with outside a little thin fuel concentration of a flame, and. as for the existence region, the 
breadth increases from the field where a fuel-spray luminous flame exists to a combustion 
anaphase, however, fuel injection timing and the fuel injection period which were uniquely set up 
if the direct injection Diesel engine concerning said conventional technique had — with — **** 
— by the well-known multi-nozzle-hole fuel injection valve 4, since fuel injection is made, the 
rate of the field which starts combustion near [ said ] the stoichiometric-mixture ratio is high, 
and the trouble that control of abundant generating of NOx is difficult is held. 
[0006] This invention aims at offering the direct injection internal combustion engine which 
controls the elevated-temperature combustion accompanying combustion initiation near [ said ] 
the stoichiometric-mixture ratio and by which generating of NOx was reduced in view of the 
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' technical problem of this conventional technique. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve this technical problem, 
with the pressure of the fuel injection tip which injects a fuel to a combustion chamber, and the 
fuel supplied in ******** [n the fuel injection equipment of the internal combustion engine having 
the fuel injection valve which the elasticity of the 1st spring is resisted [ fuel injection valve ], 
and it opens [ fuel injection valve ] and makes a combustion chamber inject the fuel in said 
*:tc****** from said fuel nozzle hole The fluid nozzle hole prepared in the perimeter of said fuel 
nozzle hole, this fluid nozzle hole, and fluid **** opened for free passage. It is installed possible 
[ closing motion of between the fluid supply way which supplies fluids, such as air and water, to 
this fluid ****, and said fluid **** and fluid nozzle hole ]. The fluid injection valve by which open 
actuation is carried out according to open actuation of a fuel injection valve in contact with this 
fuel injection valve in the valve-opening actuation process of said fuel injection valve, Have the 
2nd spring which energizes this fluid injection valve in the closed direction, and said fluid 
injection valve resists the elasticity of said 2nd spring, and opens later than [ predetermined 
time ] the ******** term of said fuel injection valve. It is characterized by said combustion 
chamber constituting the fluid in said fluid **** from said fluid nozzle hole possible [ injection ]. 
[0008] According to this invention, the high-pressure fuel fed from the fuel injection pump is 
supplied in ********, if the elasticity of the 1st spring with which the pressure of this fuel is 
pressing the fuel injection valve in the closed direction is overcome, a fuel injection valve will 
open, and from a fuel nozzle hole, the fuel in ******** is injected by the combustion chamber 
and forms the fuel spray. If a fuel injection valve and a fluid injection valve are contacted after 
predetermined time from this fuel fuel injection beginning, a fluid injection valve will open at this 
time, and fluids introduced in fluid ****, such as air and water, will be injected by the combustion 
chamber from a fluid nozzle hole through a fluid injection valve. 

[0009] In this injection actuation, in the period of fuel injection, the fluid injected from said fluid 
nozzle hole will be late for fuel fuel injection beginning, will be injected by the field of a side with 
the thin fuel concentration of the outside of the field where the fuel-spray luminous flame 
currently formed in the combustion chamber of injection of a fuel exists rather than it, and will 
form fluid spraying in it. The gas temperature in said field which is the space-time-location of 
abundant generating of NOx is made to fall by formation of said fluid spraying, the generation 
reaction of NOx is oppressed by this, and combustion of a low NOx well head is obtained. 
[0010] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the suitable operation 
gestalt of this invention is e>:plained in detail in instantiation. However, the dimensi.i)n of the 
component part indicated by this operation gestalt. the quality of the material, a configuration, its 
relative arrangement, etc. are not the meaning that limits the range of this invention to it but 
only the mere examples of explanation, as long as there is no specific publication especially. 
[001 1] Drawin g 1 is the important section sectional view showing the fuel injection valve of the 
direct injection Diesel engine concerning the operation gestalt of this invention, and its near. In 
drawin g 1 . 2 is the combustion chamber where a piston and 3 were formed in the cylinder head 
and 1 was formed in the center of a crowning of this piston 2. 100 is the fuel injection equipment 
attached so that the central lower part of said cylinder head 3 might be countered in said 
combustion chamber 1 . 

[0012] It is characterized by having replaced the operation gestalt of this invention with the 
conventional fuel injection valve 4 shown in drawin g 2 - drawin g 3 , and equipping the fuel 
injection equipment 100 shown in drawing 1 . The detail is explained below. 

[0013] In the fuel injection equipment 100 shown in drawin g 1 , 21a and 21 are the valve bodies 
of a top and the bottom, are bound tight with a bolt (illustration abbreviation) and are unified. 
Inside said valve body 21 formed in midair, 20 is the nozzle contained by this and this alignment, 
and fitting of the sliding of fuel needle-valve 6a of it is made free to this and this alignment into 
this nozzle 20. Six a1 is, the sheet surface, i.e., 1st sheet section, of this fuel needle-valve 6a 
and a nozzle 20. This 1st sheet section six a1 is forced by the elasticity of 1st spring 6e infixed 
between top-face 6i of said fuel needle-valve 6a, and valve body 21a. 
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• [0014] 6b — a fluid needle valve — it is — between the periphery of said nozzle 20, and the 
inner circumference of the valve body 21 — these and this alignment — with — **** — it is 
fitted in free [ sliding ]. The lower limit of said fluid needle-valve 6b forms the sheet surface six 
b1, i.e., the 2nd sheet section, between said valve bodies 21. This 2nd sheet section six b1 is 
forced by the 2nd spring 6h elasticity infixed between the flange section six b4 which is a 
crowning of last air-current object needle-valve 6b, and said valve body 21a. Moreover, between 
the inferior surface of tongue six b3 of the flange section six b4 of said fluid needle-valve 6b, and 
top-face 20a of said nozzle 20, when said 2nd sheet section six b1 contacts, the clearance 
between the minute amounts which are extent which a fuel may pass is formed. 
[0015] 10 is ******** formed so that said 1st sheet section six a1 might attend the interior of 
said nozzle 20, and the fuel from a fuel injection pump (illustration abbreviation) is supplied to 
this ******** 10 through fuel path 6c in valve body 21a, the spring room 14, the clearance 
between said six bflange section 4 bottoms, and 6f of fuel paths in a nozzle 20. 1 1 is fluid **** 
formed so that said 2nd sheet section six b1 might attend the interior of said valve body 21, and 
the 3rd matter, such as air and water, is supplied to this fluid **** 1 1 through 6d of fluid 
channels in valve body 21a and 21. Moreover, after this fuel needle-valve 6a carries out a lift and 
the top-face 6i contacts the contact section six b2 which is the inferior surface of tongue of the 
flange section six b4 of fluid needle-valve 6b, said fuel needle-valve 6a and fluid needle-valve 6b 
are connected so that this fuel needle-valve 6a and fluid needle-valve 6b may carry out a lift in 
one. 

[0016] The hemispherical sections 20b and 21b of the hollow of this alignment are formed in the 
lower part of said nozzle 20, and the lower part of the valve body 21. And two or more fuel 
nozzle holes 12 for fuel injection are drilled in hemispherical section 20b by the side of a nozzle 
20 by the radial, and the fluid nozzle hole 13 for the 3rd matter injection of air, water, etc. is 
drilled in hemispherical section 21b by the side of the valve body 21. This fluid nozzle hole 13 is 
formed on the production of said fuel nozzle hole 12, and is formed in the major diameter rather 
than this fuel nozzle hole 12, the same number, and the fuel nozzle hole 12. 
[0017] the time of operation of the direct injection Diesel engine having the fuel injection 
equipment which consists of this configuration — setting — timing suitable from a fuel injection 
pump (illustration abbreviation) — with — **** — the fed fuel It results in ******** 10 through 
the clearance between fuel path 6c of a valve body, the spring room 14, and top-face 20a of a 
nozzle 20 and the inferior surface of tongue six b3 of the flange section six b4, and 6f of fuel 
paths in a nozzle 20, and acts on the sheet section six a1 of fuel needle-valve 6a. If the pressure 
of this fuel overcomes the elasticity of 1st spring 6e, the sheet section six a1 of fuel needle- 
S valve 6a will separate, and this needle-valv^ 6a will open. Thereby, the fuel in ******** 1 0 is ? 

injected with high pressure toward the wall surface in a combustion chamber 1 from the fuel 
nozzle hole 1 2, forms the fuel spray 5 in a combustion chamber 1 , and is made to light and burn. 
[0018] After said fuel needle-valve 6a carries out a lift and the top-face 6i contacts the contact 
section six b2 of fluid **** 6b, when fuel needle-valve 6a carries out a lift, the lift also of the 
fluid needle-valve 6b will be carried out with this, that is. after the contact to fuel needle-valve 
6a and fluid needle-valve 6b The lift of both needle-valves 6a and the 6b is resisted and carried 
out to spring [ 1st-2nd /e / 6 / and 6h ] elasticity, the 2nd sheet section six bl separates, fluid 
needle-valve 6b opens, and the 3rd matter introduced in fluid **** 1 1 from 6d of fluid channels, 
such as air and water, is injected in a combustion chamber 1 from the fluid nozzle hole 13. 
[0019] In this case, set, fuel needle-valve 6a opens first, and a fuel is injected in a combustion 
chamber 1. While only a fuel is injected from the fuel nozzle hole 12, and a fuel is injected from 
the fuel nozzle hole 12 when fluid needle-valve 6b opens with said contact until top-face 6i of 
fuel needle-valve 6a and the contact side six b2 of fluid needle-valve 6b contact The 3rd matter, 
such as air and water, is injected from the fluid nozzle hole 13. Since this 3rd matter has the 
path of said fluid nozzle hole 13 larger than the path of the fuel nozzle hole 12, the fluid spraying 
7 will be broadly formed in the outside of the fuel spray 5 like drawing 1 . 
[0020] That is, in the period of the fuel injection from the fuel nozzle hole 12, the 3rd matter 
injected from said fluid nozzle hole 13 will be injected by the field of a side with the thin fuel 
concentration of the outside of the field where the fuel-spray luminous flame 5 formed in a 
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' combustion chamber 1 exists at the anaphase of fuel injection, and will form the fluid spraying 7 
in it. The gas temperature in said field which is the space-timeHocation of abundant generating 
of said NOx is made to fall by formation of the fluid spraying 7 by injection of this 3rd matter, the 
generation reaction of NOx is controlled by this, and low NOx and efficient combustion are 
obtained. 
[0021] 

[Effect of the Invention] Above, like a publication, according to this invention, fluids, such as air 
and water, will be late for fuel fuel injection beginning in the period of fuel injection from a fluid 
nozzle hole, it will be injected by the field of a side with the thin fuel concentration of the outside 
of the field where the fuel-spray luminous flame currently formed in the combustion chamber of 
injection of a fuel exists, and fluid spraying will be formed in it. The gas temperature in said field 
which is the space-time-location of abundant generating of NOx is made to fall by formation of 
said fluid spraying by this, the generation reaction of NOx is controlled, and the direct injection 
internal combustion engine in which low NOx and efficient combustion are possible can be 
obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing of longitudinal section of the fuel injection equipment of the direct 
injection Diesel engine concerning the operation gestalt of this invention. 

[Drawing 2] It is drawing of longitudinal section of the circumference of the combustion chamber 
of the direct type Diesel engine concerning the conventional technique. 
[Drawing 3] It is a plane configuration Fig. corresponding to drawin g 2 . 
[Description of Notations] 

1 Combustion Chamber 

2 Piston 

3 Cylinder Head 
5 Fuel Spray 

6a Fuel needle valve 

Six a1 The 1st sheet section 

6b Fluid needle valve 

Six b1 The 2nd sheet section 

Six b2 Contact section 

Six b3 Inferior surface of tongue 

Six b4 Flange section 

6c Fuel path 

6d Fluid channel 

6e The 1 st spring 

6f Fuel path | ^ 

6h The 2nd spring 

6i Top face 

7 Fluid Spraying 

1 0 ******** 

1 1 Fluid **** 

1 2 Fuel Nozzle Hole 

13 Fluid Nozzle Hole 

20 Nozzle 

20a Top face (nozzle) 

20b Hemispherical section (nozzle) 

21 Valve Body 
21a Valve body 

21b Hemispherical section (valve body) 
100 Fuel Injection Equipment 
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